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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a soft magnetic 
powder material which is excellent in high-temperature 
strength and separability from a mold and has magnetic 
characteristics (magnetic permeability, saturated 
magnetic flux density, etc.), and electrical characteristics 
(resistivity, etc.), compatible with a good balance at a 
high level; a soft magnetic molded article prepared from 
the powder material; and a method for producing a soft 
magnetic molded article. 

SOLUTION: This soft magnetic powder material is a 
mixture consisting mainly of (1) iron powder particles 
covered with an insulation film with high electrical 
insulation properties, (2) a polyamide resin, and (3) a 
thermoplastic resin having a melting point of 200°C or 
higher, the soft magnetic molded article is prepared by pressing and then heating the powder 
material. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The soft magnetism powder ingredient characterized by mixing the iron system powder 

particle to which electric insulation has a high insulating coat, polyamide system resin, and 

thermoplastics with the melting point of 200 degrees C or more as a major component. 

[Claim 2] The thermoplastics which has the melting point of 200 degrees C or more in claim 1 is a soft 

magnetism powder ingredient characterized by being polyphenylene sulfide system resin. 

[Claim 3] It is the soft magnetism powder ingredient which makes a soft magnetism powder ingredient 

100%, and is characterized by a resin total amount being 0. 1 - 3.0wt% in claim 1 or claim 2 when the 

sum total of polyamide system resin and thermoplastics with the melting point of 200 degrees C or more ] 

is made into a resin total amount. 

[Claim 4] When the sum total of polyamide system resin and thermoplastics with the melting point of 
200 degrees C or more is made into a resin total amount and a resin total amount is made into 100%, in 
any 1 term of claim 1 - claim 3, the rate that polyamide system resin occupies among resin total amounts ; 
Soft magnetism powder ingredient characterized by being 1 - 99wt% and the percentage that 
thermoplastics with the melting point of 200 degrees C or more occupies being 1 - 99wt%. 
[Claim 5] The soft magnetism Plastic solid characterized by for electric insulation performing 
pressurization and heating and forming it to said soft magnetism powder ingredient using the soft 
magnetism powder ingredient currently mixed considering the iron system powder particle which has a 
high insulating coat, polyamide system resin, and thermoplastics with the melting point of 200 degrees 
C or more as a major component. 

[Claim 6] The manufacture approach of the soft magnetism Plastic solid characterized by carrying out in j 
order the 1 st process which electric insulation pressurizes the iron system powder particle which has a 
high insulating coat, polyamide system resin, and thermoplastics with the melting point of 200 degrees 
C or more to said soft magnetism powder ingredient using the soft magnetism powder ingredient 
currently mixed as a major component, and forms a green compact, and the 2nd process which heats 
said green compact. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a soft magnetism powder 
ingredient, a soft magnetism Plastic solid, and a soft magnetism Plastic solid. This invention is suitable 
for manufacture of the soft magnetism Plastic solid used by hot environments. 
[0002] 

[Description of the Prior Art] In recent years, its attention is paid to the technique using the soft 
magnetism powder ingredient which mixed resin powder with powder-like soft magnetic materials 
(mainly high grade iron powder) as an ingredient of the magnetic-path formation member represented by 
motor cores (a rotor core, stator core, etc.). A soft magnetism Plastic solid is formed by performing 
pressurization and heating to this soft magnetism powder ingredient. Resin powder has the function as a 
binder to combine an iron system powder particle, and the function to plan electric insulation between 
iron system powder particles. If electric insulation between iron powder powder particles is planned, 
when an alternating magnetic field will act on a soft magnetism Plastic solid, electrical properties 
(specific resistance etc.) become good and the advantage which can reduce the eddy current loss in a soft 
magnetism Plastic solid is acquired. 

[0003] Although the above-mentioned soft magnetism powder ingredient is fabricated with a die, as a 
merit of a reason A For the ingredient yield, good -> low cost-ization is very possible B. A steel plate is 
compared with the method which carries out a laminating. Small [ of -> soft magnetism Plastic solid 
with the high configuration degree of freedom of a soft magnetism Plastic solid ], low-cost-izing ~ 
possible C process compaction — possible -> — low-cost-izing — possible D As compared with the 
method to which the laminating of the steel plate is carried out, -> earth environmental protection with 
sufficient recycle nature, resource effective use, etc. are mentioned. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although the above-mentioned soft magnetism 
powder ingredient is fabricated, it is A as a demerit of a reason. Reservation (especially under hot 
environments) of the soft magnetism Plastic solid which fabricated the soft magnetism powder 
ingredient on the strength is not easy. It is because the resinous principle is contained in the soft 
magnetism powder ingredient. 

[0005] ** The device for picking out easily the soft magnetism Plastic solid which fabricated the soft 
magnetism powder ingredient from a die is required. In case the resinous principle contained in the soft 
magnetism powder ingredient is heating, it is for adhering to the cavity mold face of a die. 
[0006] ** If resin powder is added by the soft magnetism powder ingredient, although the electrical 
properties (specific resistance etc.) as a soft magnetism material will improve, since resin is lacking in 
permeability, the magnetic properties (permeability, saturation magnetic flux density, etc.) of a soft 
magnetism Plastic solid fall. Then, the technical problem that both an electrical property and magnetic 
properties must be reconciled on high level with sufficient balance occurs. 

[0007] As especially A showed, the low strength under hot environments serves as a neck, and the 
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adoption to the application as which reinforcement is requested like a motor core is difficult, and does 
not have the carried-out example. 

[0008] Moreover, about I, it can respond by mixing lubricant with the lubrication of the cavity mold face ! 
of a die, or the soft magnetism powder ingredient itself. However, in this case, in order to add or apply 
lubricant, a problem is in the reinforcement of cost, productivity, and a soft magnetism Plastic solid. 
[0009] So, in order to adopt the soft magnetism powder ingredient with which resin powder was mixed, 
the technical problem of above-mentioned A, I, and U must be solved. 

[0010] This invention is made in view of the above-mentioned actual condition, and it extracts from the 
improvement in on the strength under hot environments, and a die, and let it be a technical problem to 
offer the manufacture approach of the soft magnetism powder ingredient which does so the effectiveness * 
that both improvement in a sex, magnetic properties (permeability, saturation magnetic flux density, 
etc.), and electrical properties (specific resistance etc.) may be reconciled on high level with sufficient 
balance, a soft magnetism Plastic solid, and a soft magnetism Plastic solid. 
[0011] 

[Means for Solving the Problem] It is characterized by mixing the soft magnetism powder ingredient 
concerning this invention considering the iron system powder particle to which electric insulation has a 
high insulating coat, polyamide system resin, and thermoplastics with the melting point of 200 degrees 
C or more as a major component. 

[0012] The soft magnetism Plastic solid concerning this invention is characterized by for electric 
insulation performing pressurization and heating and forming it to a soft magnetism powder ingredient, 
using the soft magnetism powder ingredient currently mixed considering the iron system powder particle i 
which has a high insulating coat, polyamide system resin, and thermoplastics with the melting point of 
200 degrees C or more as a major component. 

[0013] The manufacture approach of the soft magnetism Plastic solid concerning this invention is 
characterized by carrying out in order the 1st process which electric insulation pressurizes the iron 
system powder particle which has a high insulating coat, polyamide system resin, and thermoplastics 
with the melting point of 200 degrees C or more to a soft magnetism powder ingredient using the soft 
magnetism powder ingredient currently mixed as a major component, and forms a green compact, and 
the 2nd process which heats a green compact. 

[0014] Since lubricity contains good polyamide system resin, a soft magnetism powder ingredient 
extracts from a die after shaping, and a sex is secured. Since a soft magnetism powder ingredient 
contains thermoplastics with the melting point of 200 degrees C or more represented by polyphenylene 
SARUFAIDO, the reinforcement under hot environments is secured. Furthermore, both magnetic 
properties (permeability, saturation magnetic flux density, etc.) and electrical properties (specific 
resistance etc.) may be reconciled on high level with sufficient balance. 
[0015] 

[Embodiment of the Invention] - An iron system powder particle is for securing the magnetic properties j 
(permeability, saturation magnetic flux density, etc.) of a soft magnetism Plastic solid. It is desirable 
from the field of reservation of magnetic properties that it is large as mean particle diameter of an iron 
system powder particle in the range which does not spoil compression-molding nature. As mean particle 
diameter of an iron system powder particle, although 70-500 micrometers and 1 00-350 micrometers are j 
employable also in 30-2000 micrometers and 70-1000 micrometers, it is not limited to these, what has 
the purity of the iron from the point of securing magnetic properties high, as an iron system powder 
particle — employable — iron — 90wt(s)% and more than 95wt% - what is included is desirable. 
Depending on the case, a Fe-Si system and a Fe-Co system are also employable as an iron system 
powder particle. As an iron system powder particle, it is un-spherical and a variant thing, such as an 
indeterminate form which has a part for irregular concave or heights, can be adopted. In this case, it is 
expectable that the amount of [ the irregular concave of an iron system powder particle or ] heights hold ; 
a resinous principle, as the manufacture approach of an iron system powder particle — a molten metal — 
powdering — methods (the water atomizing method, the gas atomizing method, etc.), reduction (gas f- 
reduction method etc.), the mechanical grinding method, etc. are employable. By the gas atomizing 
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method, inert gas, such as nitrogen and argon gas, and air are employable. 

[0016] - If an iron system powder particle is a globular form-like when an iron system powder particle, 
polyamide system resin, and thermoplastics (henceforth the 2nd thermoplastics) with the melting point 
of 200 degrees C or more are mixed and it considers as mixed powder Since a resinous principle and an j 
iron system powder particle have the large specific gravity difference, in case it mixes, a specific gravity : 
difference originates and separates into the specific gravity difference of a resinous principle and an iron 
system powder particle, and there is a possibility that homogeneity miscibility may be spoiled. If this 
point and an iron system powder particle are the variant configurations which have a part for irregular 
concave or heights, in case polyamide system resin, the 2nd thermoplastics, and an iron system powder 
particle will be mixed, the effectiveness of making an iron system powder particle holding resin powder ; 
can be expected. Consequently, in case mixed powder is formed, it can contribute to suppressing 
separation resulting from the specific gravity difference of a resinous principle and an iron system 
powder particle, and it becomes advantageous to securing the homogeneity dispersibility in mixed 
powder. Also in this semantics, the smaller one of the mean particle diameter of polyamide system resin 
and the mean particle diameter of the 2nd thermoplastics is more desirable than the mean particle 
diameter of an iron system powder particle. 

[0017] - The insulating coat with high electric insulation is formed in the front face of an iron system 
powder particle. An insulating coat is for raising the specific resistance of a soft magnetism powder 
ingredient, making small the eddy current loop formation which originates in an alternating magnetic 
field and is produced in a soft magnetism Plastic solid, when an alternating magnetic field acts on a soft ; 
magnetism Plastic solid, and making eddy current loss small. Therefore, as for an insulating coat, what 
has high electric insulation is desirable. As an insulating coat, the thing of the whole region of the front 
face of an iron system powder particle especially covered by 2/3 or more is [ 1/2 or more ] desirable. 
The thing of the front face of an iron system powder particle mostly covered by the whole region as an 
insulating coat is desirable. 

[0018] - As an insulating coat, the phosphoric acid system coat formed by phosphoric acid chemical 
conversion can be illustrated. As a phosphoric acid system coat, a well-known phosphoric acid system 
coat can be adopted, and the insulating coat of the phosphoric acid system which has a phosphoric acid 
component, a way acid component, and a magnesia component can be illustrated. In this case, the 
insulating coat of a phosphoric acid system can be formed in the front face of an iron system powder 
particle using the phosphoric acid system processing liquid which has phosphoric acid, a way acid, and a ; 
magnesia according to the process at which phosphoric acid system processing liquid and the front face 
of an iron system powder particle are contacted, and the process dried after that. Furthermore, the 
insulating coat of an iron phosphate system, the insulating coat of a phosphoric acid zinc system, the 
insulating coat of a phosphoric acid manganese system, etc. may be adopted. Although it can choose 
suitably as thickness of an insulating coat, and 5-5000nm can be adopted and 5-1000nm and 5-500nm 
can be adopted if reservation of specific resistance, reservation of permeability, dtc. are taken into 
consideration, it is not limited to these. If the thickness of an insulating coat is too thin, although 
magnetic properties, such as permeability, will improve, specific resistance falls and the eddy current 
loss of a soft magnetism Plastic solid tends to become large. On the other hand, if the thickness of an 
insulating coat is too thick, although specific resistance is secured and eddy current loss can be stopped, 
magnetic properties, such as permeability, fall. The thickness of an insulating coat is determined in 
consideration of these situations. 

[0019] - (Polyamide PA) system resin has an amide group in the molecular structure, and the melting 
point is comparatively low thermoplastics and it is excellent in lubricity. As polyamide system resin, 
PA6, PA66, PA1 1, PA 12, and PA46 are mentioned, and the copolymer which contains these at least two j 
sorts further is mentioned. Generally that whose melting points are 100-200 degrees C and 130-180 
degrees C can be used for polyamide system resin. 

[0020] - As the 2nd thermoplastics, thermoplastics with the melting point of 250 degrees C or more, 
thermoplastics with the melting point of 260 degrees C or more, or thermoplastics with the melting point j- 
of 270 degrees C or more is employable. As the 2nd thermoplastics, what has the melting point higher 
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than polyamide system resin is employable. As such 2nd thermoplastics, polyphenylene sulfide system 
resin is employable. The melting point is thermoplastics which has the crystallinity which was highly 
excellent in thermal resistance, and polyphenylene sulfide (it is also called Following PPS) has good 
thermal resistance and electric insulation under an elevated-temperature field. A straight chain mold or a : 
bridge formation mold is sufficient as polyphenylene sulfide. 

[0021] - It is better to jpin the insulating coats of an iron system powder particle directly generally rather 
than it makes a resinous principle intervene in order to secure the bonding strength of an iron system 
powder particle. However, since a resinous principle does not exist in this case, it extracts from a die, 
and a sex is not enough, in the case without a mold, a Plastic solid is damaged or productivity falls. The 
2nd thermoplastics when the melting point is higher than polyamide system resin The operation to 
which the 2nd thermoplastics stops that polyamide system resin carries out a superfluous flow of it in 
the boundary region of an iron system powder particle in the time of heating or use since it is hard to 
fuse the 2nd thermoplastics rather than polyamide system resin is expectable. Therefore, it can suppress : 
that polyamide system resin does not carry out a superfluous flow on the boundary of an iron system 
powder particle, therefore polyamide system resin covers the insulating coat of an iron system powder 
particle superfluously. 

[0022] In a soft magnetism powder ingredient, a powdered thing is desirable as a gestalt of polyamide 
system resin and the 2nd thermoplastics. If the mean particle diameter of resin powder is too large, while j 
it is disadvantageous in the field of reservation of high temperature strength as the above-mentioned 
polyamide system resin and the 2nd thermoplastics, also in the field which may reconcile both magnetic j 
properties (permeability, saturation magnetic flux density, etc.) and electrical properties (specific 
resistance etc.) on high level with sufficient balance, it is disadvantageous. Polyamide system resin and 
the 2nd thermoplastics have the desirable one where particle size is smaller than an iron system powder 
particle. As the above-mentioned polyamide system resin and the 2nd thermoplastics, it can be referred 
to as 50 micrometers or less still more desirably, and 100 micrometers or less 200 micrometers or less 
are desirably good also as 10 micrometers or less still more desirably depending on the case. Especially, ■ 
as polyamide system resin and the 2nd thermoplastics, a thing 50 micrometers or less can adopt still 
more desirably desirably 1 00 micrometers or less of 200 micrometers or less of things which occupy 
80wt% among each resin still more desirably. When mean particle diameter of polyamide system resin 
is set to Dl and mean particle diameter of the 2nd thermoplastics is set to D2, D1=D2 and D1**D2 are 
sufficient, and D1<D2, Dl> D2 is sufficient. In this case, the mean particle diameter of an iron system 
powder particle is larger than the mean particle diameter of resin powder. 

[0023] - If the resin total amount occupied into a soft magnetism powder ingredient increases, while the j 
rate of an iron system powder particle will fall relatively and magnetic properties (permeability, 
saturation magnetic flux density, etc.) will fall, high temperature strength also falls. Although magnetic 
properties will improve since the rate of an iron system powder particle becomes high relatively if a 
resin total amount decreases, while the function as a binder on which an iron system powder particle is 
pasted up falls, in order that polyamide system resin may decrease in number relatively, the lubricity to a : 
die falls, the time of making a soft magnetism powder ingredient into 100% in consideration of the 
above-mentioned point — as the resin total amount of polyamide system resin and the 2nd thermoplastics ] 
— desirable — less than [ 3wt% ] — further — desirable — less than [ lwt% ] — it is made to less than 
[ 0.7wt% ] 0.8wt(s)% still more desirably. For example, as a resin total amount, it is 0.1 - 1.0wt% 0.1 - . 
2.0wt% 0.1 - 3.0wt%. However, it is not limited to these. 

[0024] - as the rate that polyamide system resin occupies a resin total amount for it among resin total 
amounts when the sum total of polyamide system resin and the 2nd thermoplastics is made into 100% — ! 
as 1 - 99wt% and the rate that can make 20 - 80wt% especially and the 2nd thermoplastics occupies 
among resin total amounts — 1 - 99wt% — it is 20 - 80wt% especially. Although the 2nd thermoplastics 
is advantageous to securing the high temperature strength of a soft magnetism Plastic solid, if more 2nd \ 
thermoplastics is added, in order that the addition of polyamide system resin may decrease relatively, 
lubricity runs short and there is fault which is extracted at the time of extracting a Plastic solid from the j- 
shaping cavity of a die, and ** increases. Although lubricity will improve, it will extract at the time of 
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extracting a Plastic solid from the shaping cavity of a die and ** may be reduced since the addition of 
polyamide system resin increases relatively if the 2nd thermoplastics is added fewer, there is fault to 
which the high temperature strength of a soft magnetism Plastic solid falls. Then, as the addition of 
polyamide system resin, and an addition of the 2nd thermoplastics, the above-mentioned rate is 
desirable. 

[0025] - Using the above-mentioned soft magnetism powder ingredient, to the soft magnetism powder 
ingredient, the above-mentioned soft magnetism Plastic solid performs pressurization and heating, and is 
formed. Pressurization and heating may be performed according to an individual, and you may carry out 
to coincidence. In this case, it can form by carrying out the 2nd process which heats and carries out 
curing of the green compact the 1st process which presses a soft magnetism powder ingredient with 
dice, such as metal mold, and forms a green compact, and after that. As for the 1st process using a die, it 
is desirable to carry out in an ordinary temperature field. If a soft magnetism powder ingredient is 
pressurized in an ordinary temperature field, it is suppressed that a resinous principle adheres to the 
cavity mold face of a die, and it can carry out mold omission of the green compact good from the cavity 
mold face of a die. Although it can choose suitably as welding pressure in the 1st process according to 
the configuration of classes, such as an iron system powder particle, and a soft magnetism Plastic solid, 
50MPa-1000MPa (1 kgffcm 2**0.1 if MPa about 500 kgf/cm2 - about 10000 kgf/cm2) is employable. 
100MPa-800MPa (about 1000 kgf7cm2 - about 8000 kgf7cm2) is especially employable. Since the resin 
contained in the soft magnetism powder ingredient may paste the cavity mold face of dice, such as 
shaping metal mold, when it is heated, while a soft magnetism powder ingredient is temporarily 
pressurized at the 1st process, the mold omission nature from a die becomes less easy, and productivity 



[0026] As pressurization time amount in the 1st process, 0.1 - 20 seconds, 0.5 - 10 seconds, and 0.5 - 5 
seconds are employable. For improvement in productivity, the shorter one of pressurization time amount 
is desirable. However, it is not limited to the value described above as welding pressure and 
pressurization time amount. Although an atmospheric-air ambient atmosphere is employable as an 
ambient atmosphere of the 1st process, depending on the case, it is good also as an inert gas ambient 
atmosphere. It is desirable to melt the both sides of polyamide system resin and the 2nd thermoplastics, 
and to raise the adhesive property over an iron system powder particle at the 2nd process. Therefore, the 
2nd process can be performed where a green compact is heated. Since polyamide system resin has the 
relatively low melting point, it is imagined to be what is easy to flow in the grain boundary between iron 
system powder particles at the time of heating. Thus, if polyamide system resin flows and it exists in the 
front face of an iron system powder particle the shape of a piece, and in the shape of film, it will be 
imagined as a thing advantageous to being easy to fiinction effectively as an insulating coat like a 
phosphoric acid system coat, raising the specific resistance of a soft magnetism powder ingredient and a 
soft magnetism Plastic solid as compared with the case where polyamide system resin is granular, and 
stopping eddy current loss. However, when polyamide system resin carries out a superfluous flow in the 
grain boundary between iron system powder particles, there is a possibility that the magnetic properties 
of a soft magnetism Plastic solid may fall, and there is a possibility of reducing the bond strength of iron 
system powder particles further. For this reason, in the semantics which secures the reinforcement of a 
soft magnetism Plastic solid in the semantics which secures the magnetic properties of a soft magnetism 
Plastic solid, a superfluous flow of polyamide system resin is not desirable. 

[0027] When whenever [ stoving temperature ] is too high, the resin contained in the soft magnetism 
powder ingredient deteriorates, or there is a possibility that an insulating coat may deteriorate. If 
whenever [ stoving temperature ] is too low, the adhesive strength by the resin contained in the soft 
magnetism powder ingredient will not improve. In consideration of such a point, 350 degrees C or less 
450 degrees C or less can be adopted still more desirably as whenever [ stoving temperature ]. 
Therefore, at the 2nd process, 350 degrees C or less 450 degrees C or less can be adopted still more 
desirably. As lower limit temperature in the 2nd process, it is desirable to exceed the melting point of 
2nd thermoplastics, therefore it can carry out according to the class of the 2nd thermoplastics to 250 
degrees C or more, 270 degrees C or more, 280 degrees C or more, or 290 degrees C or more. Therefore, 



http ://www4 .ipdl.ncipi . go jp/cgi-bin/tran_web_cgi_ejj e 6/3 0/2005 



falls. 



JP,2003-183702,A [DETAILED DESCRIPTION] 



Page 6 of 12 



as whenever [ stoving temperature / when heating a soft magnetism powder ingredient ], 250-450-degree ; 
C 270-350 degrees C can be illustrated especially. Although an atmospheric-air ambient atmosphere is 
employable as an ambient atmosphere of the 2nd process, depending on the case, it is good also as an 
inert gas ambient atmosphere. Generally, since the 2nd process is not performed within dice, such as 
metal mold, and performs in the condition (condition of not restraining) of having left it, it does not have • 
especially the need of taking into consideration the mold omission nature to dice, such as shaping metal 
mold. With dice, such as shaping metal mold by which the temperature control was carried out 
depending on the case, it may heat to compacting and coincidence of a soft magnetism powder 
ingredient, and curing may be performed. 

[0028] - the electromagnetism represented by a motor, the electro-magnetic valve, etc. as a soft 
magnetism Plastic solid — it can use for the magnetic-path formation member used for an actuator. As a 
magnetic-path formation member applied to a motor, a rotor core, a stator core, etc. are employable. As 
a motor, various motors, such as a motor for anti-lock brake systems, a power steering motor, a 
windshield wiper motor, a motor for window regulators, and a motor for sunroofs, are mentioned. As a 
soft magnetism Plastic solid, the magnetic-path formation member used by various sensors, such as a 
torque sensor and a displacement sensor, is mentioned. Although the soft magnetism Plastic solid 
fabricated with the soft magnetism powder ingredient concerning this invention fits the soft magnetism 
Plastic solid used under hot environments like engine rooms, such as a car, since the mold omission 
nature from the shaping cavity of a die also does good effectiveness so, it is not limited only to the soft 
magnetism Plastic solid used by hot environments. 
[0029] 

[Example] Hereafter, the example of this invention is explained concretely. 

[0030] Drawing 1 shows a manufacture process typically. (1), (2), and (3) were used as a start raw 
material. 

(1) Somaloy550 of HEGANESU was used as metal powder, this metal powder ~ the front face of the 
iron system powder particle (iron powder, Fe-0.01wt% below C, H2 loss 0.08wt%, particle size : about 
20-200 micrometers) of a high grade ~ phosphoric acid — formation — the laminating of the phosphoric \ 
acid system coat is carried out by coat processing, what a phosphoric acid system coat functions on as an ; 
insulating coat with high electric insulation — it is — an iron system powder particle — the laminating is 
mostly carried out to all front faces. An iron system powder particle secures a soft magnetism property. 

A phosphoric acid coat has high electric insulation resistance, and is advantageous to reducing the eddy 
current loss of the soft magnetism Plastic solid when acting an alternating magnetic field. 

(2) Polyamide system resin (mean particle diameter: about 10 micrometers) was used. This mean 
particle diameter means the most frequent degree value in particle size distribution. Polyamide system 
resin is thermoplastics, and its lubricity is good and it can function as powder lubricant. Polyamide 
system resin can contribute also for securing the bond strength in an ordinary temperature field with an 
iron system powder particle. The melting point of the polyamide system resin used by this example is 
about 140 degrees C. 

(3) PPS resin (mean particle diameter: about 18 micrometers) was used. This mean particle diameter 
means the most frequent degree value in particle size distribution. PPS resin functions as the 2nd 
thermoplastics and can contribute to bond strength with an iron system powder particle, and raising the 
bond strength under hot environments especially. The melting point of PPS resin is about 280 degrees C. j 

[003 1] And as shown in drawing 1 , where specified quantity weighing capacity of the iron system 
powder of (1) and the resin of the shape of powder of (2) and (3) is carried out, by carrying out the 
rotation drive of the mixer 10, three persons were mixed for 60 minutes and the mixed powder 20 was 
formed. The 1st process was carried out using the soft magnetism powder ingredient which is the mixed • 
powder 20 in the condition that an iron system powder particle, polyamide system resin, and PPS resin 
were mixed. That is, the soft magnetism powder ingredient was supplied in the cavity of the shaping 
metal mold 30 which is shaping metal mold, pressing was carried out with the shaping metal mold 30 at ■:- 
the room temperature, and Plastic solid 40 which is a green compact was acquired. The shaping metal 
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mold 30 has the cartridge-like die 31, the female mold 32 by which fitting was carried out to the die 31, 
and the punch 36 by which fitting was carried out to the die 3 1 . Female mold 32 has cartridge-like the 
outside female mold 33 and the inside female mold 34. A punch 36 has cartridge-like the outside punch 
37 and the inside punch 38. 

[0032] Although the mixed powder 20 which is a soft magnetism powder ingredient in the cavity of the 
shaping metal mold 30 is pressurized according to this example, since the temperature when 
pressurizing is a room temperature, the resinous principle of the mixed powder 20 does not fuse it, but it j 
becomes advantageous to solving the problem on which a resinous principle adheres to the cavity mold 
face of the shaping metal mold 30. As pressurization conditions which pressurize the mixed powder 20 
which is a soft magnetism powder ingredient, welding pressure was set to 600MPa(s) (about 6000 
kgf/cm2), and pressurization time amount was made into about 1 second. 

[0033] Then, Plastic solid 40 which is a green compact taken out from the cavity of the shaping metal 
mold 30 was heated in atmospheric air with the heat treating furnace 50, curing was performed to Plastic 
solid 40, the 2nd process was carried out, and soft magnetism Plastic solid 42 was acquired. At the 2nd 
process, polyamide system resin and PPS resin will fuse with heating, and a function will be raised as a 
binder which combines an iron system powder particle. As heating conditions in the 2nd process, 
whenever [ stoving temperature ] was set as 300 degrees C, and heating time was set as for 60 minutes. 
In addition, especially pressurization is not given in the 2nd process, but Plastic solid 40 is in the 
condition of not restraining. Therefore, it is avoidable that Plastic solid 40 and soft magnetism Plastic 
solid 42 paste a partner mold at the 2nd process. 

[0034] Drawing 2 copies the condition of having observed the interior of soft magnetism Plastic solid 42 ; 
after curing by EPMA. In this observed soft magnetism Plastic solid 42, when a soft magnetism powder \ 
ingredient was made into 100%, polyamide system resin was 0.3% in the weight ratio, and PPS resin 
was 0.3%. As shown in drawing 2 , the laminating of the thin film-like phosphoric acid system coat 410 ; 
was carried out throughout the front face of the iron system powder particle 400. And the iron system 
powder particle 400 to which the laminating of the phosphoric acid system coat 410 was carried out was ; 
joined mutually. In this case, there were many parts which phosphoric acid system coat 410 comrades 
have joined. The phase 420 (field shown by the hatching line) of the shape of a piece of polyamide 
system resin and the phase 430 (black painting-out field) of the shape of a piece of PPS resin exist in the ■ 
boundary region of the iron system powder particle 400 where the laminating of the phosphoric acid 
system coat 410 was carried out. According to drawing 2 , seldom dissolving, but carrying out mutually- \ 
independent and existing is imagined in the phase 420 of the shape of a piece of polyamide system resin, j 
and the phase 430 of the shape of a piece of PPS resin. According to drawing 2 R> 2, it is imagined that j 
the phase 420 of the shape of a piece of polyamide system resin and the phase 430 of the shape of a 
piece of PPS resin exist in the depression part of the iron system powder particle 400. Furthermore, 
according to drawing 2 , the gestalt by which a superfluous flow of the phase 420 of polyamide system 
resin is stopped with the phase 430 of PPS resin is imagined. In order to stop a superfluous flow of the 
phase 420 of polyamide system resin, it is guessed that it is effective that the particle size of PPS resin is : 
larger than the particle size of polyamide system resin. 

[0035] According to the trial which this invention persons performed, with the test piece which did not 
add resin at all although manufactured on the same conditions, although the mold omission nature from 
the shaping metal mold 30 is bad, since the reinforcement after curing is high, it has become clear that 
the bond strength of phosphoric acid system coats is high. If a superfluous flow of the phase 420 of 
polyamide system resin is stopped with the phase 430 of PPS resin as described above, it will be 
imagined as what can contribute to adhesion of phosphoric acid system coats with the high bond 
strength of the iron system powder particle 400 being secured, and securing the reinforcement of soft 
magnetism Plastic solid 42. 

[0036] In the above-mentioned example, the ease of taking out at the time of taking out Plastic solid 40 
from the cavity of the shaping metal mold 30 (extracting size of a pressure) poses a problem first. In this i 
case, Plastic solid 40 needs to extract and it is necessary to make a pressure small. Generally, lubricant is i- 
applied, or a soft magnetism powder ingredient and lubricant will be mixed with the cavity mold face of i 
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the shaping metal mold 30, and it will correspond to it. However, with this means, a problem is in cost 
and productivity. Moreover, there is fault to which the engine performance as soft magnetism Plastic 
solid 42 after curing and reinforcement fall. On the other hand, big effectiveness can be acquired to 
extract Plastic solid 40 into a soft magnetism powder ingredient when extracting the polyamide system 
resin which has a lubricant function other than binder ability like this example from the cavity of the 
shaping metal mold 30 as well as the function as a binder by specified quantity intrusion ****** ? and 
make it reduce a pressure. 

[0037] However, when only polyamide system resin is mixed with a soft magnetism powder ingredient 
as resin and it is used under hot environments (for example, 180-260 degrees C) like the motor used in 
an engine room etc., there is fault to which the reinforcement of soft magnetism Plastic solid 42 falls 
remarkably. This is because operating environment temperature is over the melting point of polyamide 
system resin, and the bond strength by polyamide system resin can seldom be expected under hot 
environments. A thing required in order to solve this problem is PPS resin. The melting point of PPS 
resin is about 270-290 degrees C, and is higher than the above-mentioned hot-environments 
temperature. Therefore, in order not to fuse PPS resin in the above-mentioned hot-environments 
temperature, when using soft magnetism Plastic solid 42 by hot environments, the adhesive strength 
which PPS resin has is demonstrated as bond strength. Moreover, the polyamide system resin which is 
in a melting condition in hot-environments temperature has a flow barrier-function for preventing 
flowing superfluously in the front face of the iron system powder particle 400, and it is contributing to 
the improvement in on the strength under hot environments. 

[0038] (Evaluation) The test piece which is soft magnetism Plastic solid 42 was produced from the soft 
magnetism powder ingredient, and various trials were performed. The test piece is fundamentally 
formed based on the above-mentioned conditions. And the relation between the addition of the 
polyamide system resin blended with the soft magnetism powder ingredient and PPS resin and each 
characteristic value was examined. Polyamide system resin is described also as PA among a drawing, 
and PPS resin is described also as PPS. 

[0039] First, the ease of taking out of Plastic solid 40 which is a green compact from the shaping metal 
mold 30 after carrying out the 1st process is explained with reference to drawing 3 and drawing 4 . The 
axis of abscissa of drawing 3 shows the addition of polyamide system resin. The axis of ordinate of 
drawing 3 is extracted at the time of taking out the test piece currently formed with the Plastic solid 
which is a green compact from the shaping metal mold 30, and shows **. In drawing 3 , O shows the 
case where a resin total amount is 0.4wt(s)%, ** shows the case where a resin total amount is 0.6wt(s)%, j 
and ** shows the case where a resin total amount is 0.8wt(s)%. the iron system powder particle to which ; 
the laminating of the phosphoric acid system coat is carried out while a resin total amount occupies 
0.4wt(s)%, when a resin total amount makes the mixed whole powder 100% with 0.4wt(s)% ~ 99.6wt 
(s)% — it means occupying. When a resin total amount is O, and is 0.4wt(s)% and the addition of 
polyamide system resin is 0.1wt(s)%, polyamide system resin shows that PPS resin is 0.3wt(s)% at 
0. 1 wt(s)%. Moreover, when a resin total amount is **, and is 0.6wt(s)% and the addition of polyamide 
system resin is 0.3wt(s)%, polyamide system resin shows that PPS resin is 0.3wt(s)% at 0.3wt(s)%. ** 
The example 1 of a comparison is shown. Although a phosphoric acid system coat adds polyamide 
system resin to the iron system powder particle (the same iron system powder particle as an example) by \ 
which the laminating is carried out, the example 1 of a comparison has not added PPS resin, and 
the amount of polyamide system resin. If the addition of polyamide system resin increases as shown in 
drawing 3 , a test piece extracts, ** is decreasing and it turns out that polyamide system resin was 
extracted and it has contributed to reduction of ** greatly. 

[0040] The axis of abscissa of drawing 4 shows the addition of PPS resin. The axis of ordinate of 
drawing 4 is extracted at the time of taking out the test piece currently formed with the Plastic solid 
which is a green compact from the shaping metal mold 30, and shows **. the iron system powder 
particle (the same iron system powder particle as an example) to which, as for the example 2 of a 
comparison, the laminating of the phosphoric acid system coat is carried out according to the trial shown ! - 
in drawing 4 R> 4 — polyamide system resin 0.6wt% — PPS resin is not included although it has added. 
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As shown in drawing 4 , the test piece which is a Plastic solid exceeds the addition of PPS resin, and it 
hardly influences **. Therefore, if a test piece extracts and only ** is considered, what is necessary will 
be just to add polyamide system resin to many eyes more. 

[0041] Next, the tensile strength of the test piece which is a soft magnetism Plastic solid after curing is 
explained with reference to drawing 5 and drawing 6 . The axis of abscissa of drawing 5 shows the 
addition of PPS resin, when a soft magnetism powder ingredient is made into 100%. The axis of 
ordinate of drawing 5 shows ordinary temperature tensile strength and the tensile strength in 200 degrees i 
C. Tensile strength shows the tensile strength of the test piece currently formed with the soft magnetism j 
Plastic solid which heated and carried out curing (300 degree-Cx 1 hour) of the green compact which 
compressed the soft magnetism powder ingredient on the above-mentioned pressurization conditions on j 
the above-mentioned heating conditions. As a test for tensile strength, it carried out based on the 
"metallic material tension test approach" of JIS Z-2241. Although the tensile strength in a room 
temperature shows a high value, the reinforcement under hot environments (200 degrees C) cannot 
exceed 2 (**9.8MPa) easily 1 kgtfmm, but serves as a low value by the test piece group Ml Ml by 
which only polyamide system resin is added, i.e., the test piece group by which PPS resin is not added, 
so that he can understand from drawing 5 . Moreover, although it is not a forge fire in the case where 
only polyamide system resin is added also about the test piece groups M2, M3, and M4 by which only 
PPS resin is added, the reinforcement under hot environments is not enough. 

[0042] However, the inclination for the reinforcement under hot environments to improve is seen by 
using the soft magnetism powder ingredient which combined both polyamide system resin and PPS 
resin, and was added so that he can understand from drawing 5 . It turns out that it is important to add 
both polyamide system resin and PPS resin collectively by these test results in order to secure the 
reinforcement under hot environments. 

[0043] In addition, tensile strength [ in / Plastic solid / which was formed with the soft magnetism 
powder ingredient (both polyamide system resin and PPS resin are not included) which carried out the 
laminating of the phosphoric acid system coat to the particle in the end of iron powder / soft magnetism / j 
ordinary temperature ] was about [ about 2.6 kgf(s)/mm ] two, and the tensile strength in 200 degrees C 
was about [ about 2.6 kgf(s)/mm ] two. 

[0044] Moreover, the axis of abscissa of drawing 6 shows the addition of PPS resin, and the axis of 
ordinate of drawing 6 shows the tensile strength of the test piece which is a soft magnetism Plastic solid i 
in 200 degrees C. As the peak field Al of the characteristic ray A of drawing 6 shows, when a resin total j 
amount is 0.4wt(s)% (**) and PPS resin is 0.1% (polyamide system resin: 0.3wt%), elevated- 
temperature tensile strength is high. As the peak field Bl of the characteristic ray B of drawing 6 shows, j 
when a resin total amount is 0.6wt(s)% (O) and PPS resin is 0.3% (polyamide system resin: 0.3wt%), 
elevated- temperature tensile strength is high. As the peak field CI of the characteristic ray C of drawing \ 
6 shows, when a resin total amount is 0.8wt(s)% (**) and PPS resin is about 0.5% (polyamide system 
resin: 0.3wt%), elevated-temperature tensile strength is high. Within examined limits, if this is taken 
consideration, when the soft magnetism powder ingredient which is mixed powder is made into 100% 
and polyamide system resin is near 0.3wt%, high elevated-temperature tensile strength is obtained and it ■ 
can be said that the good mixed ratio exists. 

[0045] Next, the consistency of the test piece after curing of the test piece which is a Plastic solid is 
explained with reference to drawing 7 . The axis of abscissa of drawing 7 R> 7 shows the rate of the 
PPS resin occupied in a resin total amount, when a resin total amount is made into 100%. Moreover, the \ 
axis of abscissa of drawing 7 also shows the addition of the polyamide system resin in a soft magnetism 
powder ingredient, and PPS resin, when a soft magnetism powder ingredient is made into 100%. The 
axis of ordinate of drawing 7 shows the consistency of the test piece after curing. In this case, welding 
pressure in the 1st process was set to 6000 kg£/cm2 and (600MPa) for the resin total amount 0.4wt(s)%. 
Even if the rate of PPS occupied in a resin total amount increased when a resin total amount was the 
same as shown in drawing 7 , the consistency of the test piece which is a soft magnetism Plastic solid 
was good. When especially PPS resin was 0.1wt(s)% and 0.2wt% and 0.3wt%, the consistency of a test 
piece was good, in addition, the example 2 of a comparison pressurizes and heats the iron system 
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powder particle to which the laminating of the phosphoric acid system coat was earned out, and 
fabricates it — having — **** — polyamide system resin — 0.6wt(s)% — PPS resin is not included 
although contained. 

[0046] Next, the specific resistance after curing of the test piece which is a Plastic solid is explained 
with reference to drawing 8 . The axis of abscissa of drawing 8 shows the rate (expressed by the shaft 
with 0%, 25%, 50%, 75%, and 100% of numeric value) of the PPS resin occupied in a resin total 
amount, when a resin total amount is made into 100%. Moreover, the axis of abscissa of drawing 8 R> 8 \ 
also shows the addition (expressed by the shaft with 0.4%, 0.3%, 0.2%, and 0.1% of numeric value) of 
the polyamide system resin in a soft magnetism powder ingredient, and PPS resin, when a soft 
magnetism powder ingredient is made into 100%. The axis of ordinate of drawing 8 shows the specific 
resistance of the test piece which is a Plastic solid after curing. Welding pressure in the 1st process was 
set to 6000 kgf7cm2 and (600MPa) in this trial. Specific resistance is increasing as are shown in drawing 
8 and the amount of polyamide system resin increases, when a resin total amount is the same. That is, 
the amount of PPS resin increases, it takes and specific resistance is falling. According to drawing 8 , 
when polyamide system resin is 0%, specific resistance is falling considerably. For this reason, in order 
to make specific resistance of a test piece high and to stop eddy current loss, it can be said that the 
direction with many amounts of polyamide system resin is good. 

[0047] As a reason which specific resistance increases as the amount of polyamide system resin 
increases like the test result of drawing 8 , since the melting point is lower than PPS resin, polyamide 
system resin tends to flow in the case of heating between the iron system powder particles in which the 
phosphoric acid system coat is formed, and is guessed because it is easy to exist the shape of a piece, 
and in the shape of film rather than PPS resin. Since this polyamide system resin has high electric 
insulation, if it exists the shape of a piece, and in the shape of film in an iron system powder particle, it 
will be advantageous to restricting a current path, and will be imagined to be what raises the specific 
resistance of the test piece which is a soft magnetism Plastic solid. 

[0048] Next, the effective permeability is explained with reference to drawing 9 and drawing 10 . The 
axis of abscissa of drawing 9 shows the consistency of the test piece which is a soft magnetism Plastic 
solid after curing, and the axis of ordinate of drawing 9 shows the effective permeability of the test piece ; 
which is a soft magnetism Plastic solid after curing, moreover, a resin total amount — 0.4 - 0.8wt% ~ it 
considered as within the limits. In this case, when the sum total of polyamide system resin and PPS resin ; 
was made into 100%, the rate of PPS resin was changed with 0%, 25%, 50%, 62.5%, 75%, and 100%. In i 
measuring the effective permeability, the 400Hz alternation current was energized to the toroidal coil, 
and where an alternating magnetic field (1 .3T) is generated, it measured. As shown in drawing 9 , 
although the consistency of the test piece which is a soft magnetism Plastic solid after curing affects the 
effective permeability, even if a resin total amount changes, or the addition rate of polyamide system 
resin and PPS resin changes and the consistency of a test piece varies somewhat, the good effective 
permeability is obtained. 

[0049] The axis of abscissa of drawing 10 shows the resin total amount occupied into a soft magnetism 
powder ingredient. The axis of ordinate of drawing 10 shows the effective permeability of the test piece j 
which is a soft magnetism Plastic solid after curing. In this case, when the sum total of polyamide 
system resin and PPS resin was made into 100%, the addition of PPS resin was changed with 0%, 25%, 
50%, 62.5%, 75%, and 100%. The inclination for the effective permeability of a test piece to fall was 
seen as were shown in drawing 10 and the resin total amount increased. It is for the rate of the iron 
system powder particle of soft magnetism to fall, for this reason, the time of making a soft magnetism 
powder ingredient into 100% — a resin total amount — less than [ L5wt% ] — it can be said that less than ; 
[ 1 .0wt% ] is especially desirable. 

[0050] Next, the effective permeability is explained with reference to drawing 1 1 . The axis of abscissa 
of drawing 1 1 shows the consistency of the test piece which is a soft magnetism Plastic solid after 
curing, and the axis of ordinate of drawing 1 1 shows weight iron loss. In this case, when a resin total 
amount was made into 100%, the rate of the PPS resin occupied in a resin total amount was changed to 
0%, 25%, 50%, 62.5%, 75%, and 100%. By this trial, it measured in the condition of having energized 
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the 400Hz alternation current to the toroidal coil, and having made it generating an alternating magnetic 
field (1 .3T). moreover, a resin total amount — 0.4 - 0.8wt% — it considered as within the limits. Weight 
iron loss (w/kg) is total of hysteresis loss and eddy current loss. Iron loss is almost changeless, even if 
the addition rate of polyamide system resin and PPS resin changes and the consistency of a test piece 
varies somewhat, as shown in drawing 1 1 . 

[005 1 ] A soft magnetism powder-molding object with the high reinforcement under hot environments 
can be acquired good [ magnetic properties and an electrical property (specific resistance) ], taking out a 
Plastic solid, and being [ a Plastic solid / it ] easy and carrying out it from the cavity of dice, such as 
shaping metal mold, by controlling the addition of the above-mentioned polyamide system resin and 
PPS resin according to the demand characteristics in a soft magnetism Plastic solid, as explained above. 
[0052] (Example of application) Drawing 12 shows the example of application applied to the brush 
motor (electromagnetism actuator) which is the example of representation of a motor. The brush motor 
500 has a case 501, the shaft 502 as the actuation section prepared in the case 501 pivotable, and the 
armature 503 held at the shaft 502. An armature 503 has the core 504 which forms a magnetic path, the 
armature coil 505 which is held at a core 504 and generates line of magnetic force, and the supporter 506 ■; 
which holds a core 504 at a shaft 502. The brush 600 is held at the brush holder 603 in the condition of 
having been energized with the coil spring 602 so that it might contact from the inside toward an outside ; 
to the brush contact section 601. If a shaft 502 rotates, a centrifugal force will act on a core 504. This 
motor may be used under the hot environments in the engine room of a car etc. In case this motor is used j 
by the car, car vibration acts on a core 504 besides a centrifugal force. 

[0053] A core 504 is a magnetic-path formation member which forms a magnetic-path loop formation, it j 
is formed with the soft magnetism Plastic solid concerning the above-mentioned example, and 
improvement in on the strength under hot environments is achieved. Even if a core 504 is used in the 
condition that a centrifugal force and vibration act on a core 504, for the bottom of hot environments, the ! 
reinforcement of a core 504 is fully secured. 

[0054] Furthermore, since the core 504 is formed with the soft magnetism Plastic solid concerning the 
above-mentioned example, it is extracted from dice, such as shaping metal mold, and does so the 
effectiveness that both improvement in a sex, magnetic properties (permeability, saturation magnetic 
flux density, etc.), and electrical properties (specific resistance etc.) may be reconciled on high level 
with sufficient balance, the motor of not only the above-mentioned brush motor but others [ this 
invention ], and the electromagnetism of further others — it is also applicable to an actuator. 
[0055] (in addition to this) In addition to this, this invention approach and this invention equipment are 
not limited only to the above-mentioned example, within limits which do not deviate from a summary, 
are changed suitably and can be carried out. 

[0056] The following technical thought can also be grasped from the above-mentioned publication. 
(Additional remark term 1) The soft magnetism Plastic solid concerning each claim used by the hot 
environments in the engine room of a car etc. It is suitable for using it by the hot environments in an 
engine room etc. 

(Additional remark term 2) The magnetic-path formation member concerning each claim used by the hot j 
environments in the engine room of a car etc. It is suitable for using it by hot environments like [ in an 
engine room ]. 

(An additional remark term 3) The manufacture approach of the soft-magnetism Plastic solid 
characterized by to carry out in order the mixed process which forms the soft-magnetism powder 
ingredient which uses as a major component the iron system powder particle and the polyamide system 
resin with which electric insulation has a high insulating coat, and thermoplastics with the melting point ; 
of 200 degrees C or more, the pressurization process (the 1st process) which pressurizes to a soft- 
magnetism powder ingredient and form a green compact, and the heating process (the 2nd process) 
which heat a green compact. 

(Additional remark term 4) It is the motor characterized by having the armature coil which is the motor 
which has a case, the shaft prepared in the case pivotable, and the armature held at the shaft, and was 
held at the core which forms the magnetic path formed with the soft magnetism Plastic solid which an 
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armature requires for each claim, and the core. It extracts from the improvement in on the strength under 
hot environments, and a die, and both improvement in a sex, magnetic properties (permeability, 
saturation magnetic flux density, etc.), and electrical properties (specific resistance etc.) may be 
reconciled on high level with sufficient balance. 

(Additional remark term 5) the electromagnetism which has a case, the actuation section prepared in the ; 
case possible [ actuation ], and the core which forms a magnetic path — the electromagnetism 
characterized by forming the core with the soft magnetism Plastic solid concerning each claim in an 
actuator — an actuator. It extracts from the improvement in on the strength under hot environments, and 
a die, and both improvement in a sex, magnetic properties (permeability, saturation magnetic flux 
density, etc.), and electrical properties (specific resistance etc.) may be reconciled on high level with 
sufficient balance. 

(Additional remark term 6) The mean particle diameter of the thermoplastics which electric insulation is '■ 
mixed considering the iron system powder particle which has a high insulating coat, polyamide system 
resin, and thermoplastics with the melting point of 200 degrees C or more as a major component, and 
has the melting point of 200 degrees C or more is a soft magnetism powder ingredient characterized by 
being larger than the mean particle diameter of polyamide system resin. 

(Additional remark term 7) It is the soft magnetism powder ingredient characterized by the mean 
particle diameter of the thermoplastics which electric insulation is mixed considering the iron system 
powder particle which has a high insulating coat, polyamide system resin, and thermoplastics with the 
melting point of 200 degrees C or more as a major component, and has the melting point of 200 degrees j 
C or more being larger than the mean particle diameter of polyamide system resin, and the mean particle j 
diameter of an iron system powder particle being larger than the mean particle diameter of 
thermoplastics with the melting point of 200 degrees C or more. 
[0057] 

[Effect of the Invention] As explained above, according to this invention, the manufacture approach of 
the soft magnetism powder ingredient which does so the effectiveness that it extracts from the 
improvement in on the strength under hot environments and a die, and both improvement in a sex, 
magnetic properties (permeability, saturation magnetic flux density, etc.), and electrical properties 
(specific resistance etc.) may be reconciled on high level with sufficient balance, a soft magnetism 
Plastic solid, and a soft magnetism Plastic solid can be offered. 

[0058] According to the manufacture approach of carrying out in order the 1st process which pressurizes j 
to a soft magnetism powder ingredient especially using the above-mentioned soft magnetism powder 
ingredient, and forms a green compact, and the 2nd process which heats a green compact Since it can 
reduce or avoid applying lubricant to the cavity mold face of a die, or mixing lubricant with a soft 
magnetism powder ingredient while keeping extracting a green compact from a die in the 1st process, 
securing a sex good and being able to aim at improvement in productivity, it is advantageous to quality 
improvement of a soft magnetism Plastic solid. 

[0059] When thermoplastics with the melting point of 200 degrees C or more is polyphenylene sulfide 
system resin and a soft magnetism Plastic solid is used under hot environments, it is advantageous to 
securing the reinforcement of a soft magnetism Plastic solid. Furthermore, when a soft magnetism 
powder ingredient is made into 100% and the sum total of polyamide system resin and thermoplastics 
with the melting point of 200 degrees C or more is made into a resin total amount, When a resin total 
amount is set to 0.1-3.0wt It is advantageous to doing so the effectiveness that a resinous principle 
becomes suitable to an iron system powder particle, it extracts from the improvement in on the strength 
under hot environments, and a die, and both improvement in a sex, magnetic properties (permeability, 
saturation magnetic flux density, etc.), and electrical properties (specific resistance etc.) may be 
reconciled on high level with sufficient balance. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is process drawing showing a manufacture process typically. 

[Drawing 2] It is structural drawing copying the condition of having observed the internal structure of a 
soft magnetism Plastic solid by EPMA. 

[Drawing 3] It is the graph which extracts with the addition of polyamide system resin and shows 
relation with **. 

[Drawing 4] It is the graph which extracts with the addition of PPS resin and shows relation with **. 
[Drawing 5] It is the graph which shows the relation between the addition of PPS resin, and the tensile 
strength (ordinary temperature, 200 degrees C) of a soft magnetism Plastic solid. 
[Drawing 6] It is the graph which shows the relation between the addition of PPS resin, and the tensile 
strength (200 degrees C) of a soft magnetism Plastic solid. 

[Drawing 7] While the relation between the addition of the polyamide system resin in a soft magnetism 
powder ingredient and PPS resin and the consistency of a test piece is shown, it is the graph which 
shows the relation of the rate of PPS resin and the consistency of a test piece which are occupied in a 
resin total amount. 

[Drawing 8] It is the graph which shows the relation between the rate of the polyamide system resin 
occupied in a resin total amount, and PPS resin, and the specific resistance of the test piece after curing. 
[Drawing 9] It is the graph which shows the relation between the consistency of the test piece after 
curing, and the effective permeability of a test piece. 

[Drawing 10] It is the graph which shows the relation between the resin total amount in a soft 
magnetism powder ingredient, and the effective permeability of the test piece after curing. 
[Drawing 11] It is the graph which shows the relation between the consistency of the test piece after 
curing, and the weight iron loss of a test piece. 

[Drawing 12] It is a sectional view concerning the example of application. 
[Description of Notations] 

Among drawing, in mixed powder and 30, shaping metal mold and 40 show a Plastic solid, and 42 
shows [ 20 ] a soft magnetism Plastic solid. 
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4 K^-rSflKK J: tit*, tk*jHW2 1*0 AM&im^m 

K#yr* pane. BwtwsaLTt^tco, 

PPS»«*S*&1*. ^4CC^Tcfc^CC, PP Soffit 

[004 1 ] 3«e % * » 7 »J > ^©WMfc«»f*"C* 
fi. ■50MH» 1 *»514»5fcW«* 1 0 OH Lute 

2 0 0-c«:tow*?iSHftiJt*wr. siswsgiii* 
i&%f*ximisx**T i )^y (3oo*cx igsh> u 

Tc#^&&»X^mZKXl*&Pmft<»*\^&&7fr 
T. 9|ffiUfcl£R&l'-Ci*. J ! S3IiS2-2 24 !G> 
r&RttttSISESSr&SJ tC&-*l'ttT-3fc. @5*>& 
SM-C * 4 ^ 5 K % #«75 FKttBGfttfttlin ^nt 
l**E*!i»K«M 1 , ^» PPSWn**MSiVCl»tt 
I'KIRitSM 1 *Cii, ^'C<D?l»ft{^lHB&n? 
S^EgtHT (2 0 0-0 XlC&mt 1 k s f / 



(7) 4*120 03-183 7 02 

12 

mm 1 (*?9. 8 MP a) fttr^ttaMiiLdC^a^-Cd 

r. i£c**a<t£->rt'*. *&ppsWK>»a»iittiDd 

ft?l»6RftJtffM2. M3. M4i^l^(>. tf'JT 

[0 04 2] U^t/«f^@5^^ffi(S-C»&J:5K:, 
* 'J 7 a FJMNB& P P S«ttM>SI**«Htr»llBOfc 

io ssttT"ca>SiS*ffi«r*tcjt, #»jt * fjrimu 

[0043]^, o A,i£fc&ig*SJa o 

tctoimttxim* (*«j7s FsayjtKRcxp p s$m<o 
mxz&z *i» > x&f&istcmms&j&ittc^xi^ 

X£tefett&?l3R38ttt*tt2- 6kgf/min i ®tC 
2 0 0XKfcW«l$3B&lifc]2. 6 kg f /in 

[0044] * kh e tomtit p p s m$<»&mm&7n 

20 t,. @6^M4a2 0 0XtefeW^ttE5j4.^f*-C** 

A I J: 5«:8tJIS!jSS^0 - 4 w t% (□> CC-<t * 
tti*. P P St^S^O . I K ( sK U 7 i FMWI ■ 0 - 

vt% (O) ©i*Klt±. PPSWn^O. 3K<sHM 

r s F%«tt : o . 3 w t %\ o>ms. nm\&&sw 

30 3^0. 596 (#L»7S F»4Sfi&: 0. 3vt%) ©IS 

^. iM9iffiSitt»*is cn«*Tn«, km oft 

[0045] XiC , ««f»'C4) ^>l^)t<D+ a 7'J>^ 

7 OflMti. '4Hnt»«r 1 0 0 ^ <b L t * , 48SB*gfi 
PPSil@^lif, S/cEI 7 <omWt % 
40 #J»ttt9^m4 =fel005iil.fci*. kiBlitt«tm 
tCfctf y 7 S FXttHftCXP P SWHOjfiJMfcni 
r • 0 7 <D^I4i*+ a7'i> ^(Dl^^Srg 

c^wsi o . 4wt%, m i xnx 

C[>lBEA*6 0 00kfif f /cm* 6 (600MPa) 

^. «fl&Ss8S<cA«E>4PPS<DSl^WDOr4>. tttt 
!t«B#rdb& WR«-oafKliA«fC*-7 fc. 4*«c P P 
SWWfiQ, lwt«, 0. 2vtH. 0. 3wt«0 

so it. o^^te^fR@3nfc^J^^ J f«:^«E -^3o 



http://ww4Jpdl.ncipi.gojp/tjcontentdbenapdl?N000 6/30/2005 




13 

$kl>Xf8&$tlZ**)< #'JTS FJKtNBtO. 6vt 

%gt?«>GW. PP'SfMHeSSttlr*. 

[0046] Wc, *&W«tG>* ^7 l J>y 

£s& . straps fcioofc-tufctft. 8« *ss a: 

6PPSWtt0*Vd' (OH. 25%. 50%. 75%. 

iatt«***WcidW'&* 'J 7 5 FjfetHH&PP P SStfig 
©ffij«fi<0. 4%. 0- 3%. 0. 2%. 0. 1%<D 
*«*4»«^«frC*I$n*) fcSW. B8<D*»4i**:* 

swrai, s l xeroiuE** 6 OOOkerf/cm 
(600MPa) iUfc, B8K^rct: $cc, 

r a * t * % * 'J r * F*w«wa#*«n* 
4(^nr, tt«foMesnt,Tv&. HPfcPPS#a&© 

fi**$<&*~?lvc\ iti&i&PIKTt/'Cl'*. B8CCJ: 

n». #yrs kjmhjwp o %<p ± * ttKtS^d^ o <a 

[0047] B 8<0RfitSSOJ: 'J 7 * FffiltMl 

ti. # u r * f mwt P P S 0 feli^ei - fc 

i'?HttoMe2Ufri<«< . p p sim* o 

[0048] »(C3W»3Bft*ic^l*-CH9 £t>'B 1 0 * 

St. «fcttnt£&(iG. 4-0. 8wtKWAiO 
ft:. C V>mii. #U7I K ftftli ± P P S W«6 
tlOO^iU^*, PPSWMOtfl«*0K. 2 5 
%, 5 0%. 8 2. 5%. 7 5%. i 00%<t«*b«*1* 

CC4 0 0 H za&#tiSSfc£iKU £«Bi5 <1.3 

* * 7 >j > ^wcDktttts^tf r-«^»ftK-a>SSE^ 

* * c * 'j 7 * Fxtrni <t p p s mtv&ssm&fi 
[0049] hi ofl>sttt*ac^tt»*wpnci«>*si 

mM**i?. B 1 0 CMKNl** a 7 ij > dTOCtttttt 
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U7 5 F3£«8gd;PPS4S§S<tfl>*ft* 1 OOfciOfc 
<b*. PPSWIIflMHkUi^OM. 2 5%. 5 0 %. 6 
2. 5%. 7 59*. 1 OOKigffcStffc. Si OKth 

* 1 0 0%± lyfci ft, {HIHSSt* 1 - 5 v t 

[ 0 0 5 0 ] •Aft:**flaa*cc-Pl*'CB 1 1 *r£Bl/T 
10 rat&„ (U l l QflMk* ^7'J> £«(WKK14S& 

fc^To C©«S, tftt»g£*l COH&lsfc&ft, tt 
n»(C^PPSlHB<M»«OK. 2 59*. 5 0 
%. 62. 5fc, 7 5%. 1 OOKKSffcSltte. CCD 

a*ur£«a* ( 1. 3T> &^*s^fc«sx«te 

Ufc. Sfc8fen£&l*0. 4-0. 8wt^W<bO 
ftKHMTC**. Kill lKinTJ^K. tf«J7S TOW 

20 «tpps»n©«iB«&^(fcoxKRfr(3D«ac)»^ 

[0 05 1 ] JaiiflWOA:^^*cftlSttflJ«*WcAi»* 

*#4*etcc^fe*r±aH'jr s rmmm* ppssm 

5^4*14, (ttifela) ASMCfC. ^O, «UR«k 

[0052] < ajsfl > b 1 2 1** - 3?fl>f cnnr* ^ 

*^To ^f*-*5 0 0l*, dr-^5 0 1i. ir- 
A5 0 1 ccBi£Hit6(cs(i 6nfc^s?isu<t: i/t:©^ * 7 

h 5 0 2 i , ^M'7h 5 0 2 tC«fS3 nfti^S^ 5 0 3 

4i. aT5 0 4^«««ni^|fttSfeflW:*fW»a 
**50 5 <h. P7504ti/t7h502 tCf^^-S"^ 

6 0 l cc»OTWW^M«lK:i«**->'ca*r* 
^ 6 0 2*c J: 0 d^^nfti^fiSr'^^ ^^jU 4r 

40 6 0 3tc^f#3^rc^. h5 02^li*£r^ 

ox > s> > )i - Art^wsss^-rc $ c t ^ 

[ 0 0 5 3 ] 3 7 5 0 4 fc*I8RjU-^«:^.«r&8S»© 

WKT^ i * r it** 3 r 5 o 4 ceff 

«r4tlW"C=i75 0 43»ijaB«n'C4>, ^75 04© 

50 3?jgt*+^tcigis$n*. 
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[0054) Sg£ 275 04 li±S2l/fc£*«CR&ft 

jja^^-t- sterner. ^cc^itos 

H*7 **:*x- *6C&J1T*C £ 6 0 
[ 0 0 5 6 ] ±l30rc!B^&%OSffin£»4>H6t? 

*te * t * 'J 7 5 F£ffln i 2 0 0 tlXboMA * 
«|SI&tiWtt& £T tftttttlftXttM £ J&ft 

-r*ai^rxf9«L. ft5ft»tt*tmKi«uriii£Ei/-cffi» 

*fc]EX« (^1X^) t. s^^r 
-**C*>0, flM?(*. &i»«Kft*ftNttaS(*'C 

? > * J: < i U-< JU St S i±f§£ . 

flS&St* IS «: 3 7 i &@»7 » * ^ 
X-*CC*l«T. ^ Tit. K6ftiM£tia&<t 

<h , # 'J 7 $ F£Nn ± . 2 0 0 -CJgLbORk^^ 
* 'J 7 5 F%tfl!lK>¥i«ttSJ: 0fc*^C4 

#V7$FXfM16 1 200XJfeLhCE>BWi<: 
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2 o ovirJJi(Dm°^iyr>immmm^o>^^mt, 

.200 X tLbCMbS £ <»*?flHJM£li 

o k**c>c t *l?iia^T6fttm»* 

WW. 

[0057 ] 

l' 9 fcM**r*ttltttt;mtt. ftfiOttJ&Sf*. ft 

[ 0 0 5 8 3 *Mc, ±SaLft*«»tt*H1*«rffli», ft 
W4»*WN«: ft I, TUBE U TE»1* fclBflW ^11 

< & *&*UU?KiM $ ft . £ft!i©[$Lk£B 0 ff * t 

[ 0 0 5 9] £ 0 0 WJ:CT!l^*i^«i^IStt^W» 
# "J V * u>^u^ t 4 F7k8\&C*>2>m'£lCkX % ft 

#C^£iIfST*<DKW*ijT'£&. Mtc, ftK14»* 
1 0 * «J 7 « FMNHt 2 0 0*CfeLh 

* . mms.* o . i - 3 . ovtt Ltct%isica % ^ 

M^^. , <^>^^<?5^u^"CMSL51±^t(r»-7A: 
[B3 ] * 'J 7 t F%fl»n«Difiaia&tt«EEt«B9ff«r 

40 Sf^7f*A^ 

[04] PPS|IWa>WlQBtttftSt«Mff€^^ 
[ II 5 ] P P S «J«<W£M i ft^tt 1 S5^S 

[ @ 6 ] p p s mmo>i£is\& t mm&&&0* i sssas 

(200*0) i«^t?^7'CU, 

[®7] ft«tt«*ttft«4dtt&*'jr5 F^wnscx 
tc . tumsfc p p s w«a>n £ ± «aw©** 
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IS 8] »JS*£»iA«>*#'JT$ F*t»«atfPPS 
[@ 9 ] * 3. 7 'J > ^©^*<D*«£P^©^ 
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